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FOREWORD

This manual documents a set of routines which will prove
generally useful to the operation of the H1P7221T plotter in the D32
C3CM Computer Lab. It should be considered a beginning rather than
a final product. As additional capabilities are required, routines
should be added to the library, and the documentation for the
routines added to this manual.

L17



ACKNOWLEDGM(ENTS

This document was prepared by The MITRE Corporation under
Project 5270, Contract F19628-82-C-0001. The contract is sponsored
by the Electronic Systems Division, Air Force Systems Command,
Hanscom Air Force Base, Massachusetts.



TABLE OF CONTENTS

Section PAGE

LIST OF ILLUSTRATIONS 4

INTRODUCTION 5

GETTING STARTED 5
UNDERSTANDING GRAPHIC LIMITS AND GRID SIZE 6

2 HPLOT ROUTINES 12

LIST OF ROUTINES BY FUNCTION 12
ALPHABETICAL LISTING OF ROUTINES 12
ADVANC 13
CIRCLE 14
DASHL 15
DRAW 16
FNMBER 17
FONT 18
GRIDSZ 19
IDRAW 20
IMOVE 21
LABEL 22
LABEND 23
LABSIZ 24
LABSLT 25
MOVE 26
NUMBER 27
PLOTD 28
PLOTS 29
ROTATE 30
SELPEN 31

3 SAMPLE PROGRAMS 32

4 ADDING ROUTINES TO HPLOT 35

APPENDIX A HPLOT ROUTINES 37

APPENDIX B ARGUMENTS IN COMMON AREA 53

APPENDIX C ERROR MESSAGES 55

Nam3



LIST OF ILLUSTRATIONS

FIGUREPAGE

1-1 Graphic Limits 7

1-2 Setting a Grid Within Default
Graphic Limits 8

1-3 Setting a Square Grid 10



SECTION 1

INTRODUCTION

GETTING STARTED

This manual describes how to use a set of utility routines
(referred to as HPLOT) written in FORTRAN '77 which were developed
for the HP7221T plotter using a PDP11/24 with an RSXllM operating
sy s tem.

The Hewlett-Packard 7221C and 7221T Graphics Plotter
Operating and Programming Manual, herein referred to as the HP
manual, should be referenced for additional plotter capabilities
not accessed by these routines, discussions of the command language
required to drive the 7221T, and other techniques for the physical
operation of the plotter.

FORTRAN routines are included which will satisfy the most
typical program requirements. To add routines to the HPLOT
library, follow the procedures discussed in section 4.

To include this library in a program, simply include the
object file in the task build process.
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UNDERSTANDING GRAPHIC LIMITS AND GRID SIZE

Machine Units

Graphic limits define the desired limits of the plotting area on
the platen and are specified in machine units. A machine unit is
.025 um (approximately 0.001 inch) in length, and is the smallest
move the plotter rcan make. The largest possible plotting area is
16000 machine units wide (400 mm) in the x-axis direction by 11400
machine units high (285 mm) in the y-axis direction. These
dimensions are the electro-mechanical limits of the plotter and are
shown in figure 1-1.

Default Values For Graphic Limits

The plotter assumes the following default graphic limits and
advance lengths when roll paper is loaded (paper advance option is
"on") and the ENGLISH/METRIC switch at the rear of the plotter is
set to ENGLISH.

Lower Left x,y = 520,1020 machine units
Upper Right x,y = 15760,11180 machine units

Half-page length = 8.5 inches
Full-page length = 17 inches

User-Defined Graphic Limits

A user may set his own graphic limits using the front-panel
controls or by program control. (Front panel controls are
discussed in the HP manual.) A new set of graphic limits
permanently replaces any previously established limits.

Plotter Units

Grid size establishes full-scale plotter units, which are the
number of units between the point of origin of a plot (0,0) and the
full scale values (Xmax,Ymax) of the x- and y-axes. As an example,
a grid size of 5 x 7 has 5 plotter units in the x-axis and 7
plotter units in the y-axis. This is shown in figure 1-2. The

plotter units establish resolution of a plot, and affect the number
of data bytes required to generate a plot. Numerical limits of
16,383 plotter units can be handled in either axis; however, the
maximum plotter resolution is .025 mm even when finer resolution is
specified by a user.

6
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PLOTTER UNIT SYSTEM

NUMERICAL LIMIT
1933I

PLOTTER UNIT SYSTEM MAPPED
ONTO DEFAULT GRAPHIC LIMITS

(52l, two) ____ ______ ______ ______ _____

Figure 1-2. Setting a Grid Within Default Graphic Limits
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Default Grid Size Values

If a grid size value is not specified in a plotting instruction,
the plotter sets the following default grid size:

X-Axis = 3040 plotter units
Y-Axis = 2000 plotter units

When neither graphic limits nor grid size are explicitly specified
in a plotter instruction, the 3040 x 2000 grid is mapped onto the
previously discussed default graphic limits.

Square Grid Systems

The user sets the grid size by program control. A square grid
system is defined when the physical distance on the plot surface
corresponding to a single plotter unit is the same in both the x
and y directions. For this condition to exist, the aspect ratio of
the box established by the current graphic limits must equal the
ratio of the grid's full scale x-value to full scale y-value. This
may be stated as follows:

Let
Xm = number of machine units in x direction

Ym= number of machine units in y direction

Xp = number of plotter units in x direction

Yp = number of plotter units in y direction

Then

x] 
square grid- < => system

Instructions that include angle parameters will produce true angles
only if a square grid exists. If a non-square grid exists, arcs
will appear elliptical.

The following example (See figure 1-3) illustrates a grid of 5 x 7
established within graphic limits with the same aspect ratio (lower
left = 520,1020 machine units and upper right 5520,8020 machine
units).

9



Default Grid Size Values

If a grid size value is not specified in a plotting instruction,

the plotter sets the following default grid size:

X-Axis = 3040 plotter units
Y-Axis = 2000 plotter units

When neither graphic limits nor grid size are explicitly specified
in a plotter instruction, the 3040 x 2000 grid is mapped onto the
previously discussed default graphic limits.

Square Grid Systems

The user sets the grid size by program control. A square grid
system is defined when the physical distance on the plot surface
corresponding to a single plotter unit is the same in both the x
and y directions. For this condition to exist, the aspect ratio of
the box established by the current graphic limits must equal the
ratio of the grid's full scale x-value to full scale y-value. This
may be stated as follows:

Let
Xm = number of machine units in x direction

Ym = number of machine units in y direction

Xp = number of plotter units in x direction

Y = number of plotter units in y direction

Then

X Xp 
square grid=- <=> system

Instructions that include angle parameters will produce true angles
only if a square grid exists. If a non-square grid exists, arcs
will appear elliptical.

The following example (See figure 1-3) illustrates a grid of 5 x 7
established within graphic limits with the same aspect ratio (lower
left = 520,1020 machine units and upper right 5520,8020 machine
units).

9
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NUMERICRL LIMIT

J~s -- 1 --- -
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Figure 1-3. Setting a Square Grid
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Unit Relationships and Conversions

To determine the number of machine units in a plotter unit:

Length of 1 machine unit .025 m ( .001 inches)

When the default conditions are used,

X machine units 15760 - 520 15240

- = M . . 5.012:5
Y plotter units 3040 3040

X machine units 11180 - 1020 10160

..-. . 5.08;z5
Y plotter units 2000 2000

Thus, the default size of one plotter unit in millimeters is:

(number of machine units per plotter unit) x (length of I machine
unit) =

5 x 0.025 mm - 0.125 mm

Note that the default resolution is one-fifth the maximum attainable
resolution. However, integer coordinates with the default grid are
so close together (0.125 mm) that pen movement between adjacent
coordinates is not discernible.

The following conversions are useful:

1 machine unit - .025 mm

5 machine units - .125 mm

1 inch - 25.4 in

1 inch - 1016 machine units

L1



SECTION 2

HPLOT ROUTINES

LIST OF ROUTINES BY FUNCTION

Initialize & Terminate Plot

PLOTS - initialize plotter
PLOTD - terminate plotter
GRIDSZ - set grid plotter units
ADVANC - advance paper

Color
SELPEN - select pen

Pen Position

MOVE - move pen
DRAW - draw vector
IMOVE - move and then draw incrementally
IDRAW - draw incrementally

Circles and Arcs

CIRCLE - draw arc or cirle

Line Type

DASEL - draw dashed line

Labelling

LABEL - plot character label
NUMBER - plot integer value
FNMBER - plot floating point value
LABSLT - character slant
LABEND - alter terminating character of labels

FONT - change font
LABSIZ - change size of characters

Rotation

ROTATE - rotate incremental vectors

ALPHABETICAL LISTING OF ROUTINES

12



ADVANC (IADV)

Plot paper is advanced and/or cut according to the value of IADV.

Arnument Format Description

IADV Integer 0 - Cutter disabled, no page
advance

E[0,4] 1 - Cutter disabled, full

page advance
2 - Cutter disabled, half

page advance
3 - Cutter enabled, full page

advance
4 - Cutter enabled, half page

advance

13



CIRCLE(IRAD,ANGLEIANGLE2)

Draw a circle or an arc starting from the current pen position.

Argument Format Description

IRAD Integer*4 Radius in plotter units.

ANGLEI Real Angle in degrees at which to

begin drawing circle or arc.

ANGLE2 Real Angle in degrees at which to
terminate drawing circle or
arc. (See Note 2.)

Notes: (1) An angle of 00 corresponds to the +x axis direction.
(2) If ANGLEI=ANGLE2, a circle will be drawn.
(3) If ANGLEI<ANGLE2, the arc will be plotted in a

counterclockwise direction; if ANGLEI>ANGLE2, the arc
will be plotted in a clockwise direction.

14



DASHL(IDASH,NELE,LPATRN,IFIX)

Set line mode to draw dashed lines using the pattern determined by
the IDASH matrix and the length, LPATRN. If a "best fit" of the
pattern is desired, set IFIX to indicate variable dashed lines.

Argument Format Description

IDASH Integer Two-dimensional array
containing the

Array dash/space pattern in
relative units.
IDASH (J,1) contains the
relative length; IDASH (J,2)
contains a 1 if the jth
element is a dash, a 2 if the
jth element is a space.

NELE Integer Number of elements forming
the pattern (See Notes 2 and
3.)

LPATRN Integer Length in plotter units of
the complete pattern. If
LPATRN<O, solid line mode is

restored. (See note 4.)

IFIX =1 If fixed dash line
=2 If variable dash line

Notes: (1) A dash with length -0 is a dot in the pattern.
(2) IDASH should be dimensioned NELE x 2 in the

callingprogram.
(3) A maximum of 8 dashes and 8 spaces are allowed to form

a pattern.
(4) Dash mode is in effect until a return is explicitly

made to solid line mode.
(5) In array order, all pattern lengths are followed by all

corresponding element types.

15I



DRAW(IX, IY)

Draw a vector from the current position with the pen down to the

point with absolute coordinates (IX,IY).

Araument Format Description

IX,iY Integer x,y coordinates of endpoint
in plotter units.

16



FNMBER(IXIY,FNUM,ISW,NDEC)

Plot a floating point value in F format.

Argument Format Decription

IXIY Integer x,y coordinates to move pen
to prior to plotting number

(absolute or incremental,
depending on ISW).

FNUM Real Value of number to be

plotted. (See note 1.)

ISW Integer 0 -> absolute pen move prior
to plot.
-0 -> incremental pen move
prior to plot

NDEC Integer Number of positions beyond
decimal point to be plotted,
where O<NDEC<4.

NOTES: (1) This routine is currently limited to values < 10- 4 or
> 3.2 x 10 5 .

17



FONT(ISTD,IALT,ISEL)

Choose a standard and alternate font from the six available fonts
(see ref(1)), and select the font which is to be currently in use.

Argument Format Description

ISTD Integer Standard font
C[0,51

IALT Integer Alternate font
C(0,51

ISTD =l To select standard font
-2 To select alternate font

Notes: (1) <PLOTS> sets the standard font to 0 and the alternate
font to 5.

(2) Font #5 includes a set of graphic symbols which are
centered. These are very convenient for graphs in which
points are to be denoted by symbols. These symbols have
decimal codes 65 through 79. They are drawn starting
from the center and the current pen location will not be
altered.



GRIDSZ(IXAX,IYMAX)

Divide the plotting grid into plotter units. The minimum plot
increment is determined by the relationship between the graphic
limits specified in <PLOTS> and IXMAX,IYMAX.

Argument Format Description

IXMAX,IYMAX Integer x,y coordinates of upper
right corner of grid in
plotter units

Notes: (1) The GRIDSZ routine indicates the number of grid
divisions into which the paper size, as determined in
PLOTS, is divided. It may be compared to laying a grid
template over the usable portion of paper. The GRIDSZ
divisions determine the minimum vector size for the
plot. Thus, the number of divisions provides the
resolution of the vectors.

(2) A combination of graphic limits and grid size which
does not result in the same physical unit size on both
axes will result in the drawing of an ellipse when a
circle is desired, and vectors and characters with
altered proportions.

(3) The default grid size is 3040 x 2000 plotter units.

(4) Approximately 200 machine units (.025mm) per inch can

be distinguished by the eye.

ex: CALL GRIDSZ(100,100) divides the plot area determined in
PLOTS into 100 plotter units in each direction.

19



IDRAW( IDELX, IDELY ,N)

Draw incrementally from the current pen postion for N increments,
with the pen down.

Argument Format Description

IDELX Integer Relative move in plotter
units in the

Array x-direction for each vector

to be drawn.

IDELY Integer Relative move in plotter
units in the

Array y-direction for each vector

to be drawn.

N Integer Number of vectors to be
drawn.

ex: DIMENSION IDX(4), IDY(4)
CALL IDRAW (IDX,IDY,4)

where IDX = {10,0,-10,0}
and IDY - {O,1O,O,-IO}

will draw a square 10 plotter units long.

20



IMOVE(IDELX,IDELY,N)

Move relative to the current pen position to the first pair of
incremental values given and then draw incrementally the remaining
N-i pairs. (See <IDRAW>).

Argument Format Description

IDELX Integer Relative move in plotter
units in the

Array x-direction for each vector
to be drawn.

IDELY Integer Relative move in plotter
units in the

Array y-direction for each vector
to be drawn.

N Integer Number of vectors to be
drawn.

21



LABEL(STRING,N)

Plot a string of characters at the current angle of rotation.

Argument Format Description

STRING Byte Array Array containing string of
ASCII characters

N Integer Number of characters to plot.
(See note 1.)

Notes: (1) If the contents of the string include the current label
terminator character, the remaining characters in the
string will not be plotted. See <LABEND> for discussion
of terminators.

(2) After the call, the pen will be left in the appropriate
position to plot another character.

ex: CALL LABEL ('ABC',3)



LABEND ( LTERM)

Change the string terminator character for labels.

Argument Format Description

LTERM Integer Decimal value representing
ASCII character of desired
string terminator.

Notes: (1) The ETX (03) character is the default terminator.

(2) Choose a non-printing terminator character (01-37) to
avoid visible print of the character at the end of the
label.

(3) The NUL (00), ENQ (05), ESC (33), and DEL (127) are not
allowed as terminators.

ex: CALL LABEND (13)

will change string terminator to a carriage return character.

23



LABSIZ(IHOR,IVERT)

Change the label size from current value to IHOR units horizontal
size and IVERT units vertical size.

Argument Format Description

IHOR Integer Horizontal character size
(including spacing) in
plotter units. (See note 2.)

iVERT Integer Vertical character size in
plotter units.

Notes: (I) The default values are IHOR-25, IVERT=25.

(2) The spacing automatically included with IHOR is
calculated such that the actual character fills up
(2/3) *IHOR.

(3) If the grid is not in equidistant plotter units in both x and y
directions, characters will be plotted in a proportional manner
to grid units.

24



LABSLT(SLANT)

Determine the slant angle to be used for printing labels.

Argument Format Description

SLANT Real Slant angle in degrees
E[0,1801.

Notes: (1) The default slant angle is 900. It is measured in a
counterclockwise direction from the +x axis.

(2) The slant angle remains in effect until explicitly
changed.

25
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MOVE(IX, IY)

Move with the pen up to the point with absolute coordinates (IX,IY).

Arguments Format Description

IXIY Integer x,y position of vector
endpoint in plotter units.

26



NUMBER(IX,IY,NUM,INC)

Move the pen to (IX,IY) and print the integer KUM. If INC#O, move
the pen incrementally by (IX,IY) from the current position.
Otherwise move absolutely to (IX,IY).

Argument Format Description

IX,IY Integer (x,y) coordinates (absolute
if INC-0O; incremental if
INC#O) of lover left plotting
position of first digit in
the number.

NUM Integer Integer in the range

[-32767,+327671

INC =0 To move absolutely to (IXIY)

/0 To move incrementally by

(IX,IY)

27



PLOTD(IADV)

Current plot is complete. Plot paper is advanced and/or cut as
indicated by the value of IADV. Pen is returned to holder, and
plotter is disengaged.

Argument Format Description

IADV Integer 0 = Cutter disabled, no page
advance

[0,5] 1 = Cutter disabled, full
page advance

2 = Cutter disabled, half
page advance

3 = Cutter enabled, full page
advance

4 = Cutter enabled, half page
advance



PLOTS(LUN, IERR,LOWXLOWYIUPXIUPY)

Enable the plotter, determine graphic limits, initialize the plotter
conditions for the next plot, and determine the I/O logical devices.
This routine should be called before any other plotter routine.

Argument Format Description

LUN Integer Logical unit number for
output to plotter.

IERR Integer Logical unit number for error
and plot command code prints.
If IERR = 0, no commands or

error message printouts will
occur. (See note 2.)

LOWX, Integer x and y coordinates of lower

LOWY, left and upper right graphic
IUPX, limits, respectively, in

IUPY machine units. (See note 1.)
If LOWX<O the default machine

units will be used.

Notes: (1) Graphic limits determine usable paper size. Machine

units (.025mm) are required as the limit arguments.
See section I.B. for choosing suitable values for the
coordinates.

(2) All error messages and ASCII codes from HPLOT will

appear in the file determined by IERR. It is
recommended that IERR>O while testing and IERR-O for

production runs.

ex: A paper size approximately 10"xlO" may be established by

the call:

CALL PLOTS (4,1,500,500,10660,10660)

Note that logical unit 4 will be assigned to the plotter,

and logical unit 1 to print plot commands and error messages with

this call.

29



ROTATE(ANGLE)

Rotate incremental vectors and characters drawn in label mode by

ANGLE degrees.

Argument Format Description

ANGLE Real Angle of rotation in degrees.

Notes: (1) The default value of ANGLE = 00.

(2) Absolute vectors are not affected by ROTATE.

30



SELPEN (NPEN)

Select a pen from those currently 
in the pen holders.

Arumetorat DesCr iti.n.

NFEN Integer Number of the pen bolder.

3'-



SECTION 3

SAMPLE PROGRAMS
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HF HPA M -l
C 1LUIIER SAMPLE SHOWING ROTATIONPLABELLING
C
C
C ESTABLISH PLUTTING AREA OF APPROXIMATELY 3" 4
C 1*z:1016 PLOTTER UNITS

CALL P'L-O S( 4,0, l50091500, 4048,5064)
C 100 PLOTTER UNITS PER INCH

CALL GRIDSZ(300,400)
CALL LABSIZ(15r'20O
CALL MOVE(0,370)
CALL LABEL( 'HPSAMPl.' ,8)
CALL LABSIZ(10wl0)
0O 5O 1=-1,10
CALL. MOVE(15OY150)
AN6LE-:36.*(I-1l)
C;ALL KOTAEE(ANGLE)
CALL IDRAW(110w0,1,
NANGLE::ANGLE
-ALL NUMBER(0,2rNANGLEPI)

50 CONTINUE
CALL PLOTLI(0)
ST OF
E N Di

HPSAMPI.

0I

33



C HPSAMP2
C PLOTTER SAMPLE DEMONSTRATING CIRCLESEIASHED LINESPINCREMENTAL MOVE
C

DIMENSION IDASH(4p2)PIDASH2(4p2)
DATA IDASH/i,2p2plp 1,2,1,2/
DATA IDASH2/l,0,1,1, 2P1,2p1/

C
C SET UP PLOT AREA 5' x 54

.CALL PLOTS( 1,2,2000p2000,7080,7080)
C SET UP GRID SIZE WITH 100 PLOTTER UNITS PER INCH

CALL GRIDSZ(500w500)
CALL MOVE(0,410)
CALL LABSLT(60.)
CALL LABEL( 'HPSAMP2.' ,8)
CALL MOVE(450,250)
CALL CIRCLE(150,O.,0,)
CALL DASHL(IDASHv4v20,1)
CALL MOVE(460,250)
CALL CIRCLE(160Y0.vO.)
CALL IMOVE(-300P0,1)
CALL DASHL(IDASH2v4vl6v2)
CALL IDRAW(280p0pl)

C
C TERMINATE DASHED LINE MODE

CALL DASHL(IDASHt4r-190)
CALL PLOTD(2)
STOP
END

-----------------------

34



SECTION 4

ADDING ROUTINES TO HPLOT

The HPLOT library is a two-layer set of FORTRAN subroutines.
The upper layer contains those routines called directly by the
programmer. The lower layer contains the set of routines called by
the upper layer routines.

Any routines added to the library should use the lower layer
routines to provide the actual commands and parameters in encoded
form to the HP7221T. Appendix E of Hewlett Packard manual indicates
the command format to be used for each plotter instruction. The
five format routines will handle the encoding.

The named COMMON described in Appendix B must be included if

necessary.

The lower layer routines are:

PSEND - Send plotter command and arguments as ASCII bytes
TRANS - Translate hexadecimal code to ASCII
MBA
MBP
PMB The 5 different format types for command parameters
SBN

MBN

35
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APPENDIX A

HPLOT ROUTINES

1. Routines Called Directly by User

37 kAC -1,TY



C HPLOT.FIN 2/16/83

C
C UTILIlY ROUTINES TO DRIVE THE HP7221T PLOTTER
C THESE ROUTINES CALL ON A SET OF LOWER LEVEL FORMAT ROUTINES IN
C FORMATS.FTN, # A HEX/ASCII TRANSLATION ROUTINE IN IRANS.FTN.
C AND THE I/O ROUTINE IN .FSENt.FTN .

C PLOTS -- INITIALIZE PLOTTER
C

SUBROUTINE PLOTS(LUNIERRLOWXLOWY,UF'X UFY)
C FSD:11/I9/82

COMMON /F7221/IOUNITIRUNITETX
BYTE IBYT(5),ETX(2)
INTEGER UFX,UFY
DATA EX/03,O/

C

IOUNIT=LUN
IRLJNIT= IERR

C DO THE LOGICAL UNIT ASSIGNMENT
CALL ASSIGN(LUN,'TT2;',4)

C START FLOTTEF
IBYT(1 =27
IBYT (2)z
IBYT(3 =

CALL FSENDI(IYI ,3
C INITIALIZE -- RETURN TO DEFAULT PLOT CONDITIONS

CALL. PSENL: ^ ,- "
C SET UF DEVICE CONTROL:FLOTTEk OUTFUT MODE, HANDSHAKING

CALL FSEND'27,1)
CALL PSEND('.M2OO0;O;O;13;O: ,15)
CALL FSEND(27,1)
CALL FSEND('.NO;19:,7 dc3 --- :off
CALL FSEND(27,1
CALL FSEND(' .1160;o; 17:', ) dcl - ;;on;160 L, te L, uffer tr.5se

L SET UP FOR DEBUG DEVICE TO BE ATTACHED
CCCC CALL FSEND(27,1)
CCCC CALL F'SEND('.@;l:',5)lwiiI work' if baudrate:120C
C SEI FEN TO I

CALL FSEND('vA',2)
C SET GRAPHIC LIMITS

CALL PSEND('W',2)
C SET LOWX.O IF DEFAULT LIMITS ARE TO BE USED

IF(LOWX.LT.O) OTO 10
CALL MBFP(LOWX,LOWY,NBYT,,IBYT

CALL FSEND(IBYT,NPYTES)
CALL. MBP(UF'XUF*Y,NBYTES,IBYT)
CALL PSENDLIBY

T
,NBYlES)

10 CALL FSEND('}'pI)
C SET ALTERNATE FONT TO 65v THE GRAFHIC CHARACTER SET

CALL FONT(O,5,l)
RETURN
ENP

C MOVE -- MOVE TO XY WITH PEN UF
SUBROUTINE MOVE(IXIY)

C FSD:9/20/82
C

BYTE IBYT(6)
C

IBYT(1) 'F-'

CALL MBPF(IXwIY,NBYTESIBYT(2))
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,AIL LF SL~ II t I - NbI TLS ;I)

CALL $ SENDl I

F NIj
LRAW -- MOVE TO X,Y WI1TH ELN LDOWN

SUBUUNE IRAIX,ly

IbYT(1),

CAL L MBF , IX , IY, NE;Y IES ,Ib1Y T 2,
LALL FSENli( IBT1.NL'fTES+l-

CALL FSEN1L( I'1
RE f URN
I NI,

C F LOT I,' - 10 F*LOI 1 LONL

SU~iROUTINE PLOTt''1AI'V

1 Ait 0 CUT TER D ISA'tE 11, NO PAGE ADVANCE
1 LUT TER I'ISAbiEll, FULL PAGE ADVANCE

C 2 CUTTER 11'LSr LE 11 HALF PAGE ADVANCE

L- 3 CUTTER ENAbLfLL', FULL PAGE ADVANCL
L4 CUTTER ENABLEDI, HALF PAGE ADVANCE

COMMON /HFP7221/LUN. TERR,EIX
bitlE 1IbYT'3),FETX(2)

F PUT f EN BACK\ IN STALL
t-ALL SELFENkO)

i, ADVANCE AND' CUT FAFER
IF tLADV-1 20,1IL.10

lo IF IADV-3)12,13. 14

it CALL PSEND ')'t',4)
GOTO 20

12 CALL PSEND(-')-',4)
0010 20

13 rALL PSENDI '- + ,4)
OUTO 2-0

14 CALL PSENLDt' - 4)

CTURN PLOTTER OFF
210 IBYT(l)-27

I BY I 2, ='
liBYT(3)=')I
CALL PSEND(Iii~t,3)

C CLOSE LOGICAL UNIT LUN

CLOSE (UNIT =LUN)
RE TURN

ENDE
C SELFEN -- SELECT PEN

SUBROUTINE SELPEN(NFEN)
C FSD:9/20/82
C

BYTE IEIYT<3)

C

CALL SBN(NPEN,IIIYT(2)'
IBYT(3)=')'

CALL PSEND(114Yr,3)
RETURN

END
C LABEL -- LABEL MODE ON AND PLOT GIVEN cHARACTER STRING

SUBROUTINE LABEL(STRlNG.Ni

C
1C FsDl:9/23/R-2
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1.

C INPUT IS [HE CHARACTER S[RING tLUS THF COUNT OF HARAAILRS(N;

C THE COUNT WILL BE IGNORE' ] T4 E TERMINAIOR AF'-EA, , I , IHi S1hkINl.
C IHE TERMINATOR IS THE ETXkXI CHAKAC TR BY [EFAUL I. TU LHANi lHI

C TERMINATOR, USE THE SUBROUTINE LABENI,

COMMON /HP 7221/LUN,IEk. LI A
B1TH LB(2 ,STRINU, , 1 .ET

LB t1) -

IB(2) 39

CALL FSENL'(LB,2)

1D0 5 I ,N

IF(STRING IT).EG.EIX(1)i GOTO 10

t CONTINUE

CALL PSENE(STR1NGN)
CALL PSEN4E(ETXT,I)
RETURN

10 CALL F'SENI(STRINGI'

RETURN
END

C LABEND -- SET STRING [ERMINATOR FOR LABELS

SUBROUTINE LABENU(LIERM)

C FSD:9/22182
C

C INPUT IS THE DESIRE[, TERMiNATOR fLIR SUbSLOUENT STRINGS
C

COMMON /HF7221/LUNIERRETX

BITE LB(2),ETX(2?

C
C NOTES;

C (I) THE ETX CHARACTER lb THE DEFAULT STRING TERMINATOR

C (2) ETX(1) CONTAINS TERMINATOR IN ASCII. A DUMMI POSITION IS
C SAVED IN ETX TO RETAIN WORE BOUNDARIES IN COMMON.
C (3) THE STRING TERMINATOR IS SENT TO FLOTTER. CHOOSE NEN-fRINIIN;

C CHARACTERS TO AVOID VISIBLE FRINT OF TERMINATOR'$
C

ETX(1)=LTERM
CALL PSENE('\',2

CALL MBN(LTERMNBYTESLB)

CALL PSENL(LBNBYTES,
RETURN
END1

C LABSLT -- LABEL SLANT ANGLE
SUBROUTINE LABSLT(SLANI)

C FSE:9/22/B:2
I:

C INPUT IS THE LABEL SLANT ANGLE IN DEGREES

C DEFAULT SLANT ANGLE IS 90 DEGREEb
C ANGLES 180 ARE TREATED AS 180 DEGREES LESS THAN GIVEN VALUE

L
BYTE LB(A)

4.

CALL PSEND(/,21
CALL MBAtSLANT,NBYTES.L,

CALL F'SEN[,)LB,N&YIES)
RETURN
ENI'

C IDRAW - INCREMENTAL DRAW
SUBROUTINE I1'RAW(IIELX,IDELY,N)

L FSE:9/22/8.

IOMMON /HF' 221/LUNIERREXT

BYTE FXT'2),TE4YTIS(A)

DIMENSION IDELX I *,IDLEf I

C -- . . .



CALL F'SENLIt ,I

u0 SO I 1,N
LALL PMBIBlI'ELX(I),IDELY- I,NPYTES,IDYIES)
CALL F'SENI,(IBYTEb,NBYTE ,

1O CONTINUE

CALL PSEND( y l,)
RE I URN

C IMOVE - - INCREMENTAL MOVE AND THEN LRAW
SUbROUTINE IMOVE(IDIELXIDELy,N.

C FSD:9/22/''

CUMMUN /HF'7221/LUN,IERR,EXT

8YTE LXT(2),IbYTES(of

DIMENSION IDELX(I',IDELY.A.

CALL FSEND ( r',l)
DO 50 IIlN

CALL F'MB(ID'ELX(1),IIIELY(I),NBYTES,IBYTES)
CALL FSEND(IbYTES,NEYTES)

50 CONTINUE
CALL PSEND(' ',I)

RE I URN
END

C GRIDSZ -- SET GRID SIZE
SUBROUTINE GRIDSZ(IXMAX,IYMAX)

C FSD: 9/23/82
C
C SET GRID SIZE IN P'LOTTER UNITS

BYTE NE(S)

CALL F'SEN(' 5'2)
CALL MBF'(IXMAXIYMAX,NBYTES,NF')

CALL FSENI(NfNBYTES)

CALL PSEND'}',I)
RETURN
FNI,

C DASHL -- DRAW FIXED OR VARIABLE DASHED LINES

SUBROUTINE DASHL(IDASH,4ELE,LFATRN,IFIX)
C FSD: 9/30/8-

C
C REVISED 4/1/83

C

C
C INPUT S
C 1TASH - TWO-DIMENSIONAL ARRAY CONTAINING DASH/SPACE PATTERN,
C WHERE THE NUMBER OF UNITS FOR THL JIH ELEMENT IS IN IDASH(J,{l
C AND IDASH(J,2) 1 -- DASH
C 2--. SPACE
C *NOTE THAT THE NUMB4ER OF UNITS IS RELATIVE(FROM 0 TO 31)
C NELE = NUMBER OF ELEMENTS IN THE PATTERN (MAXIMUM J IN IDASH)
C LPATRN = PATTERN LENGTH (I.E.,REPEAT CYCLE) IN PLOTTER UNITS
C IF LPATRN<O DASH MODE IS TERMINATED
C IFIX =1 -- ; FIXED DASH LINE
C 2 -- VARIABLE DASH LINE

C NOTES:
C (1) A DASH WITH LENGTH 0 IS A DOT IN THE PATTERN
C (2) A MAXIMUM OF 8 DASHES AND B SPACES ALLOWED IN ANY PATTERN
C (3) DASH MODE IS IN EFFECT UNTIL SPECIFICALLY TERMJNATED BY A

C CALL TO DASHL WITH LPATRN; 0
c

DIMENSION IDASH(NELE,2)

BYTE CMD(2),IBYT(16)
DATA CMD/'O','R'/

CALL PSEND('"',I)
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IF(IFIXLT.1 .OR. IFIXa3T.?) IF-1
CALL FSENL'CMD(IF),I)
IF(LFATRN.LT.0) UUTO 20
NSF 0

N CIA ' 0
D) 10 Nzl,NELE
IF( IDASH(N,2 .EU. 2) GO TO '

C IF A DASH THEN USE MODIFIED SBN FORMAT tADD 32)
IARG=IDASH(NI)+32
NtiA=NiA + 1
IF(NDA.GI.8) STOf 9
OO10 10

5 NSP-NSF'+I

IF (NSF .GI .8) ,iTOF 9
IARGIEASH(N,I)

t0 CALL SBN(IARG,IBYT(N))
CALL F'SENIi(IEYT,NELE)

CALL MBN(LFATRN,NBYILS,IBYTI
GALL PSENI'(I BYI ,NbYIES)

2 0 CALL FSEND(') ,I1

RETURN

END
C NUMBER -- CONVERT INTEGER*2 C0 AbCII AND PLOT

SUBROUTINk NUMBER IX,Il,NUM,INC

C FSD: 9/28/82

BYTE ASCNUM(61

C MOVE TO IXIY FRIOR TO FLOTTINC IHE. NUMBER

C IF INCOO THEN MOVE INCREMENTALLY; OlHLRWISE, AbSOLUIELY.
C

CALL TRANS(NUMASCNUMNBYTES)

IF(INC.EO.O) GOTU 10
CALL IMOVE(IX,IY,l)

GOTO 20
10 CALL MOVEIXIY)
20 CALL LABt.L(ASCNUM,NBYTESJ

RETURN
FN T

C FONT -- DEFINE STANDARD AND ALTERNATE FONTS FOR LABELS
SUBROUTINE FONTISTID,IALT,ISEt)

C OCTOBER 20,1982:FSI

C
C THIS ROUTINES ALLOWS A CHANGE FROM THE DEFAULT STANDARD AND/OR ALTERNATE
C FONTS. IT ALSO DETERMINES WHICH OF THE TWO WILL BE IN EFFECT UNLESS CHANGED
C BY A CALL TO THIS ROUTINE.
C TO TEMPORARILY CHANGE FROM STANDARD TO ALTERNATE FONTS WHILE PLOTTING
C A LABEL, PROCEED AS FOLLOWS:
C TO SELECT THE STANDARD FONT, INSERT THE SO(14) CHARACTER IN THE CHARACTER
C STRING PRIOR TO THE CHARACTERS TO BE PLOTTED.
C TO SELECT THE ALTERNATE FONT, USE THE ST(15) CHARACTER IN THE SAME WAY.

C DEFAULT FONTS ARE 0,0

C, ISTD= STANDARD FONT
C IALV= ALTERNATE FONT
C ISEL= SELECT FONT TO BE IN EFFECT(I= -STANDARD, 2=,ALTERNATE)

C
C NOTE: GRAPHIC FONT*5 DOES NOT USE THE AUTOMATIC HORIZONTAL SPACE FEATURE
C FOR THE SPECIAL GRAPHIC CHARACTERS REPRESENTED BY DEC. CODES 64-79
C

COMMON /HP7221/LUN,IERETX
BYTE bYT(5),CMD(2),ETX(2)

DATA CMD/15,14/

CALL PSEND('P',2)
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LALL MBP(lSbl,IALl,NbYTESbYT)

CALL PSEND(BYT,NBYTES)
CALL PSEND..... ,2)
CALL PSEND(CMD(ISEL),I)
CALL PSEND(ETX,1)

RETURN
END

C
C LABSIZ -- CHANGE SIZE OF LABEL

SUBROUTINE LABSIZ(IHOR,IVER)

C FSD: 10/6/82
C
C EITHER VERTICAL OR HORIZONTAL SIZE MAY BE ALTERED INDEPENDENTLY

C DEFAULT = 25 PLOTTER UNITS VERTICAL, 25 PLOTTER UNITS HORIZONTAL
C TO RETURN TO DEFAULT SIZE, SET IHOR<=O
C SIZE REMAINS UNTIL EXPLICITLY ALTERED

C
CALL F'SEND('"%',2)
IF(IHOR.LE.O) GOTO 10
LINE=2*IVER
CALL MBP( IHORLINENBYTES,BYT)

10 CALL PSEND(BYTNBYTES)

RETURN
END

C ROTATE -- ROTATE INCREMENTAL VECTORS
SUBROUTINE ROTATE(ANGLE)

C FSD: 1/4/83
C ROTATE ALL SUBSEQUENT INCREMENTAL VECTORS BY ANGLE DEGREES

C
BYTE STR(3)

C

C RESTORE ROTATION ANGLE TO 0
CALL PSEND('w}',2)

C ROTATE BY ANGLE DEGREES

CALL PSEND('w',t)
CALL MBA(ANGLENBYTSTR)
CALL PSEND(STR,NBYT,
RETURN
END

C FNMBER -- PLOT A FLOATING POINT NUMBER

SUBROUTINE FNMBER(IXIYpFNUMISWINDEC)

C FSD:1/6/83
C PLOTS A FLOATING POINT NUMBER IN F FORNAT;I.E.,XXX.XX

C LIMITATIONS:
C (1) NOT USEFUL FOR VERY SMALL OR VERY LARGE NUMBERS
C

C IXIY = POSITION TO MOVE PEN TO, EITHER INCREMENTAL OR ABSOLUTE
C FNUM = THE FLOATING POINT NUMBER TO PLOl
C IBw = 0 FOR ABSOLUTE MOVE TO IXIYl #0 FOR INCREMENTAL MOVE
C NDEC = NUMBER OF POSITIONS BEYOND THE DECIMAL POINT TO PLOT

C **MAXIMUM NDEC - 4$8
C NUMBERS ARE ROUNDED ACCORDING TO NDEC
C

BYTE ASCII(20)

IF(ISW.EO.O) GOTO 10
CALL IMOVE(IXIYI)

GOTO 20
10 CALL MOVE(IXIY)
21D NUM=FNUM

IF(NDEC.GT.O) GOTO 21
CALL TRANS(NUMASCIIN)
CALL LABEL(ASCII,N4
RETURN
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2 1 NULL * . 1 INILk. 4 be Is li.ANb uses a -yei~t~~ ~u
I POW 10 10**NDEit:
F RAC -AES (FNUM-NU't*I IUW I
1 FRAC-FRAC

IF FRAC- IF RAC.LT. '3010
IFRAC-IF RAC+ I
IF(IFRAC.Lr.LF0Wlo) GOTO .'

NUM : lAbS)NUN*1J)*ISIGN ( 1.NUM'

1 FRA C 0
-I) CALL IRANStNUM,ASCll.N)

CALL LABEL(ASCII.N)
CALL LAEF . , i
CALL TRANS( IFRAC-,ASC11,N)
II-TN.EQ.NDlFC) f,0I0 30

28 ASCII(]+NZ) =ASL1I( I)
DOl 29 1 -1 ,NI

:19 ASCIIIl)-48
30 CALL LABE(IASCIINIIttI>

RETURN
ENI'

C AUVANC -- ADVANCE PAGE

SUTBROUT INE AtIVAWL ( I A11V
C; ADVANY . ADVANCE AND/OR CUT FACE
1, AND SET UP flOTTER oAREA FOR NEXT PLOT
C FSDi:2/03/83
C'

C IADV - 0 CUT TER D1ISAELEID, NO FACE ADVANCE

c I CUTTER DIS3ABLED, ILULL PAGE ADVANI;
C ~ 2 CUTTER DISABLED, HALF LACE ADYANC.-

c 3 CUT IER ENABLEDI, FULL FACT ALDVANCI
C 4 CUTTER ENABLED, HALF FACE '.DVANCE
C

COMMON /HF'7221/LUN,IERR,ETX
BYTE LBYI(5 ,ETX(2'

C ADVANCE AND CUT PAF*ER
IF(I AEY -1)20. 11 10

10 IF( IAEIV-3)12,13.14

11 CALL F-SEND ')+' ,4
GOTO 20

12 CALL PSENbI"- 4
GOTO 20

13 CALL FSEN'( '('+',4)J
0010 20

14 CALL F'SENDI) ' 4,1
20 RETURN

ENTD
L CIRCLE -- PLOT CIRCLE OR ARC

SUBROUTINE CIRCLE(IRAD.,ANGLEI.ANGLE2)

C FSDl9/23/8'
C REVISED 1/31/83 (FS1I)
C IT NEEDS A MORE GENER'AL TECHNIOUE UF HANDLING CD RADII STEP SIZING****
C RIGHT NOW, IT ASSUU'--, F ,U, AT 200/INCH

INTEGEk*4 IRA.It

BYTE NP(3).NS(3),INS.

DATA INS/' -u'.'t /, RADtN/.01/4'j32925/

C IRAD - RADIUS IN FLUTTER UNITS
C ANGLEI -SIARIIN6,ANOIL IN DlECREeR,
c ANGLE2 STOP ANGLE IN DEGREES
i. THE ARC WitL BE FLO(Tfl'
CF COUNTERCLUCKWISE IIIRLT ION IF ANOLEI .ANGLEZ

I CI OCKWISE TlIRElTION TE ANUiLLI ANGIL.'



U II- ANGLE I ANULL2;IA LIRULE- WILL L'E DIRA WN S TARTING AT THE GIVEN ANGLE
C THE; PLOTTER COMMANI hAT BE USED IF- IRAD.32;flb.
C OTHERWISE. AN ALGORITHM IS USED TO PLOT LINE SEGMENTS,
C

1=1
IIIANLILEI.GT.ANGLE2) 1=2
IF(IRAII.LT.0) 6010 50
IF(IRAD.EG.0) RETURN
IF(IRAD.GT.32U77) S0T0 40
IRLI=IRAD 'mbr, routine nseeds inteser*2 argument
CALL P'SEND(INStI:,I>)
CALL MbN(IRL'.NEYTES.NR)
CALL PSENDi(NR,NEITTES,
CALL MBA(ANGLEl,NBYT,NSI
CALL FSENI'(NS,NBIYT)
IF(ANGLEI.EQ.ANGLE2) 5010 30
CALL MBAtANGLE2,NbYT.NS,
CALL PSENDHNS,NBYD)

30 CALL FSEND('}',l)
RETURN

C FOR LARGE RADII, HEELD ALGORITHM:
C SINCE FOR LARGE RADIUS, GET A RATHER FLAT CURVE, CAN USE A LINE SEGMENT
C ENCOMPASSING A MULTIPLE OF THE PLOTTER UNIi SIZE
40 LELTHI=50. / IRALI

IF(ANGLEI.NE.ANGLEZ) S0T0 41
THETA-ANGLEI1 RADN
THETAN=,ANGLEI+360.)*RALIN
N:-360.*(RADN/DEL1HT) + I
S010 42

41 IF(U.E.2)ELTHTz-PrEL1HT
N'(ANGLEZ-ANGLEI)*(RAIN/DELTHT) + 1
THETAtANGLELSRkADN
THE TAN=ANGL-E2*RAVN

42 CTHT: COS(THETA)
STHT=S IN CTHE IA,
DXADD=0.
IT A D -0.
DO 45 R-IvN-I
ARG THE TA+R*LIELTNL
CT HTI " GS CARG C
STHTI S INCARID
DIX LRAD*CCTHTI-CTHTI
L'-d(AL*STHTI-STH1)
IBX-DX+SIGNC .5.DXC
IIL'T=Y+SIGN(.ZDT,
CIHT-CTHTI
STHT'STHT I
DXADID DXADD+CL'X-IDXI 'keep track of cumulative errors
IF(ALIS(LXADDC.LI.I.C GOTO 43
IDX= IDX+S TONII. ,DXADDC
DXAL'D=DCIAL'L-SIGNI..DIIXADL'C

43 DYADL1=DYADD4(DY-IDYi
IFCABSCDYADLI>.LTI.) Gala 44
SGN SIGNI I*.,DYADD)
IDYT=hiT + SUN
Ii IADDzD TADLi- SGN

44 IFIIDX.EG1.0 .AND. IDIY.EQO0) SO0O045
CALL IDRAWIIDX,IDY,L)

45 CONTINUE
CTHT1 =COS(ITHETANI
STHTI SIN( THETAN)
LiX 'IRAD*CCTHTT-CTHTC
DTY IRADISI STHTl-STNT)
ILiX=DCXtTIGNI .5,t'X)
1IDY=DY+SIGN.5,DY)
LITADD=DXADD+( Dx-IDXC
LIYADVicDTADD+ (LIT-iDY)
IDX=IDX*DXADD+SIGNC.S,DXADD)
IDY=IDY+DiYADD+SIGNC.5,DYADD)
CALL IDRAWIDX,IDY,ll
RETURN

50 STOP 'CIRCLE ERROR. RADIUS 0.'
END

*1 45



2. Routines Called Internally From HPLOT
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SUBROUTINE PSEND( IBYTiNBYTES)
C FSD. 9/82

COMM'ON /HP7221/LUNPIERPkETX
BYTE IBYT(1)
DIMENSION IOSB(2)PIOPAR(6)

L
IOF'AR(2)=NBYTES
I0PAR(3)=O
CALL GETAJJR(fOFAR(1)PIBYT(1))
CALL WTQIO( 000410,LUN, 1,, 1SD, IOPAR, IDS)
!F(IERR.LE*0)GOTO 80
WRITE(IERR91OS) NBYTESP(IBYT(K)yK=1FNBYTES)
WRITE(IERRP106) (IBYTQK) ,K=1rNBYTES)

80 IF(IDS.LT.0) GOTO 90
IF(IOSB(1).L1.0) 6010 95
RE TURN

90 WRITE(IERRrI00) ID'S
Slop 1

9t) WRIIE(IERRY101) IOSE4(1)
STOP

C
loo F f<MAT(' PSENEJ:QIO Directive Error't15)
101 FORMAT(' F'SENE':GIO Write 1/0 Error'PI5)
105 FORMAl (15, '/I' 1015)
106 FORMAT(9XP1OA1)

E. N Li
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C FORMATS.FTN 2/16/83
c
C THESE ROUTINES PROVIDE THE ALGORITHMS FOR HANDLING ALL POSSIBLE ARGUMENT
C TYPES NEEDED FOR THE HP7221 COMMAND LANGUAGE.
C
C UPDATED ON 3/2/93 TO FIX UP ERROR MESSAGEStSTOP STATEMENTS, ETC.
c ------------------------------------------------------------------- -----
C MBP -- MULTIPLE byte PAIR PARAMETER FORMAT

SUBROUTINE MBP(NXeNYiNBYTESuNP)
COMMON /HP7221/LUNPIERR
BYTE NP(5)

C
IF(NX.LT.0 *OR. NY.LT.O) GOTO 5
N=NX
IF(NX.LE.NY)N=NY
TF(N.LI.256)GOTO 10
IF(N.LT.2048)GOTO 14
IF(N.LT. 16384)GOTO 15

5 WRITE (IERRr990) NXiNY
990 FORMAT(' MBP: VALUE OUT OF RANGE. NX='gI6,' iNY=',19)

STOP 5
10 IF(N.GT.31) GOTO 13

IF(N.GT.3)GOTU 12
C ONE-BYTE FORMAT

NP*( 1)=NY+96+4*NX
NBI TES1l
RETURN

C TWO-BYTE FORMAT
12 HXX=NX/2

NX2=NX-2*NXI
NP( 1)=NX1+96
NP(2)=NY+32*NX2
NBYTES=2
GOTO 24

C THREE-BYTE FORMAT
13 NX1=NX/16

NX2rNX-16*NX1
NY2=NY/64
NY3=NY -64*NY2
NP( 1)=NX1+96
H P(2) =NY 2 +4 *NX 2
NP (3) =NY3
NBYTES=3
GOTO 23

C FOUR-BYTE FORMAT
14 NX1-NX/12H

NXR=NX-128*NX1
NX2=NXR/u,
NX3=NXR-22NX2
NY 3 =NY /64
NY4=NY--64*NY3
NP( 1)=?6+NX1
NP (2) rNX2
NP (3) n:NY3+32*NX3i
NP( 4) =NY4
NBYTES=4
GOTO 22

G FIVE-BYrE FORMAl
15 NX1=NX/1024

NXR=NX-1024*NXt
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NX2'NXR/1
NX3=NXR -16*NA2-
NY3=NY/4096
NYrR=NY-40Y?6*N 3
NY 4 NY PI
NY5'NYR-6*NY4
NP( I):-96+NYXI
NP ( 2) =N X2
NF'(3) NY3+4*NX3
NP ( (4) =N f 4
NP( 5 ) -NY S

I1 I F(NF( 5 LE:. 31 NF: 7) NF(Z;+64
22 IF NP( 4)LE .31)NP ( 4NF'(4 +64
'3 IF NF'( 3LE .31)NP5)3 -NP( +64
24 IF(NP(2).LE.31)NF,(2) 'NF(2){6

RE T URPN
F NI

C SIGN SINGLE BINARY NUMER FORMAT
.,UEIUU11NE ST3N)1IARC,, IB I
BlIE 1EYT

c
IF' (IARG.LT.0) STUP 3
I 4Y T = IA P
IF (IBYT.GT.3I I RETURN
IBYr= IBYT+64
RET URN
END'

r MB4A -- MULTIPLE-BYTE ANGLE F'ORMAT
SUBROUTINE MbA(THETApNBYTES.NP)

c
C FSti: 9/20/82
c
c INPUT=THETAY AN ANGLE SPECIFIED' IN DEGREES (REAL NUMBER).
c IF THETA IS NOT IN RANGE 10.360)' AN ANGLE IN THIS RANGF
C is USED.
c

BYTE NP(3)
L

ANGLE' THETA
1 IF(ANGLE.GE.0) GOTO 2

ANGLE=ANGLE4360.
FiOTO i

2. IF(ANCLE.LT.360.)GOTO 3
ANGLE-AMODi(ANGLE. 360.)

3 NF(l)-0
IF(ANGLE.LT.180.) GOTO 10
NP (1)=8
ANGLE=ANGLE-180.

10 NAz(ANGLE/90.)*16384
NAI=NA/4096
NP(I )=NPI-(1+NA1+96
NR NA- 4096 *NA 1
NEYTESIl
TF(NR.EDO) RETURN
NA2=NR/64
NA - NR -b4*N62
[F(NA3.EO.0) 0010 20
NEIYIES=NYTES+l
NP(3) =NAA
IF(NA3.LE.3l 'NP( 3-NF'3)+64

20 NP(2)=NA2
IF(NA2.LE.31JNP'2)-.NP(2)+64
HBYTESNYTES41
RETIURN
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C MBN -- MULIIFLt-E4YlL NUMBER FORMAT
SUBROUTINE MBN(IARG,NBTLUN-

C FSIJ: 9/20/82

COMMON /HP722I/LUN,IERR, -TX
BYTE NFP(3hFTX2)

IFUIARG.LT.0) GOTO 10
IF(EARG.LT.16) GOTO 1
IF(IARG.LT.1024) (010 2
GOTO 3

10 IF(IERR.GT.0) WRITEC IERkYO0)IARG
STOP 8

C ONE-BYTE FORMAT
1 NBYTES~l

NP (1)=IARG+96
RE TURN

C TWO-BYTE FORMAT
2 NBYTES=2

NNI=IARG/h4
N'( 2)=IARG-64*NN1
GOTO0 12

C: THREE-BYTE FORMAT
3 NBYTES=3

NNI=IARG/4096
NR-IARG-4096*NNI
NF(2) -NR/64
NP (3)=NF:-64*NP 2)
IF (NP(3).LE.31) NF(3)-NP(3)F64

12 IF(NF(2) .LE.31) NFT ) NP(2fl-64
NP (1) =Nli96
RE TURN

900 FORMAT(' *** ERROR IN MBN: ARG.OUT OF RANGE ',S
F N f

. PMB -- PAIR OF MULTIPLE BYTE NUMBERS
SUBROUTINE PMP.(N1 ,N2.NBYTFSrNF*)

C FSt':9/22/82

COMMON /FF7221/LUN.IERR,ETX
BYTE ETX(2 ,NFP(6)
DIMENbION NX(2)

C
f: FOLLOW SAME PRUCEDIURE FOR X AND' Y LXCEPI THAT FLAG CHANGiES

N=O0
IFL=64
NX( I) -Nl
NX (2) mN2

I L Lf1
IF (L-2) 4,3p2

2 NBYTEStp
RETURN

3 IFL=32
4 IF(NX(L).LT.O) GOTO 5

IF(NX(L).LT.16) GOTO 11
IF(NX(L).L1.512) GOTO 21
IF(NX(L),L1.16384) GOTO 31
IF (IERR.GT.O, WRITE(IERR,900) NX(L)

900 FORMAT(' *** ERROR IN PM14: MX OR NY OUT OF RANGE. .18)
STOP 6

IF(NX(L).GE.-16) 6010 10
IF(NX(L).GE.-512) 6010 ?(,
1F(NX(L).GE.-16384) GO01030
IF IERR.GT .0) WRITE(IERRY?00i NX(1.



10 NX(L* NX(L~i-32

PJf-(I' NX:L)+lFL

:) NX(Li NX(L .O
.21 NX 1 tIX IL. '3>

NX- NX(L -32ANX,

NP(I'u NXI+IFL

N X (Ni NXi t.

C IHREE-lBfE FURMl
3Q NX(L) NX(L)f3.' 'd

.3i1 NXI NX ( :'
N~l' NW (L ) -1 ,.14

N X NYF'-.'J :,

NK NX'

Nv- N N Fi
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C TRANS -- TRANSLATE INTEGER INTO PRINTABLE CHARACTERS
SUBROUTINE TRANS(INTASCNA)

C FSD:9/27/82
C

BYlE ASC(1)
INTEGER*2 INT

C INPUT IS A 16 BIT INTEGER IN THE RANGE 1-32767,+32767]
C OUTPUT IS AN ARRAY OF ASCII BYTES 1 TO 6 ELEMENTS IN LENGTH
C

ISW=O
K =0

NN1=INI
IF(INT)10,5,20

C ARGUMENT IS 0
5 NA=l

ASC(I)=48
RETURN

C ARGUMENT IS NEGATIVE
10 ASC(1)='-'

K=1

NN1=-NN1
C ARGUMENT IS POSITIVE
20 DO 25 IEXP=4,0,-1

IPTEN=10**IEXF

NN2=NNi/IFrEN
IF(NN2.EO.0 .AND. ISW.EQ.O) GOTO 25
K=K~l

ISW=I
ASC(K)=NN2+48
NN1NN1-NN2*IPTEN

25 CONTINUE

NA.-K
RETURN
END
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APPENDIX B

ARGUMENTS IN COMMON AREA

All RPLOT routines reference the named COMMON area HP7221.

The program statement is:

COMMON/HP7221/LUN, IERR,ETX

where

LUN = logical 1/0 unit for the plotter
IERR = logical 1/0 unit for error messages from HPLOT routines
ETX - default string terminator in hi-order byte, lo-order byte

used for padding only
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APPENDIX C

ERROR MESSAGES

1. ERROR MESSAGES FROM HPLOT

Error Stop # Originating Routine Cause of Error

1 PSEND QIO Directive Error
2 PSEND QIO Write Error
3 SBN Argument<O
5 MBP Argument>16384 or <0
6 PMB Argument out of range
8 MBN Argument>3 2768
9 DASHL Number of dashes or

spaces in dashed line
pattern exceeds 8.

CIRCLE Radius of circle cannot
be negative.

2. ERROR MESSAGES FROM PLOTTER MICROPROCESSOR

When the HP7221T Error Light turns on, the plotter is ready to
send an error message to the user. To see this meassage, do not
turn the plotter off. Terminate or abort the run if still in
progress and run ERDUMP, the program listed on the following page.

ERDUMP returns three parameters to the user terminal, Rs
indicated below:

ITYPE - Error type of most recent error. This

is an integer f[0,99]. See the HP
manual, Appendix C, for an explanation
of the error types.

IBYTE - Instruction code or parameter which
caused the error.

NERR - Number of errors since PLOTS was called.
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C F RIUMP -OU IFU I EktKOR I NFuRm A I ON K~UM <L,0iI rEf\

CUMMON /HF221/1OUNI1,IvFNUNtIIYEI

IOUNIT -1
i:ALL ASSIGN(lOUNIfp'JT2': ,4)
CALL. PSEND'}'pt
CALL PSENL'(27,1)-
CALL zSEND( .(' 2) !be ;iui'e r1atLei- is --ill uri
CALL FSENrI- 27,r 1
CALL PSEND('.E',,)
READJ (IUNI Il t*) f : YPE Yvy rE ,NERk
T YFE $'ERR OR f Y FE-' p11 ' PE v PARAMETER 'viBYIIv

S 4 ERRflRS='vNERI'.
r [OF,

E Nif




